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MARCONI DIRECTION FINDER 
Type 579/354 N.
(E xhib ited  a t  the IV th  International H ydrograp hic Conference, M onaco, 1937).
T he S a fe ty  o f L ife  a t  Sea Convention  recognised the im portance o f w ireless direction  
finding as an aid to  n avigation  and regulations issued subsequent to  th a t  C onvention  
state  th a t  in certain  classes o f vessels wireless direction finders o f  an app roved  ty p e  
m ust be carried.
T he M a r c o n i  D irection  F ind er equipm ent T y p e  579/354 N , described in th is article  
com plies w ith  G overnm ent requirem ents and has been approved b y  th e  B ritish  
A dm inistration  for use on board com pulsorily fitted  ships.
The Direction Finder T yp e 579/354 N  has been developed b y  The M a r c o n i  Interna­
tional Marine Communication Co., L td., for use in those vessels where it is desired to  
instal a high grade navigational aid having a performance and degree of precision greater 
than that usually associated with equipment of this nature. It  is essentially apparatus 
for use in high powered vessels and embodies facilities for the provision of sense and 
sharpening of scale definition at the point of zero signal.
A ll direction  finding system s h ave  in com m on th e  basic features o f :—
(A)An aerial or collecting system that is capable of receiving to a greater or lesser 
extent depending upon its orientation in respect of the distant transmitter, and
(b ) A  m eans o f  detectin g and am plify in g th e  received signals.
I t  is the refinem ents and carefu l engineering design th a t  m ake for precision in p er­
form ance and in  th is respect it  can be safe ly  claim ed th a t the equipm ent T y p e  579/354 N  
has no rival.
R eferrin g to  (a ) above, the collectin g system  can be  :—
(1) A  ro tatin g  loop, or
(2) T w o  loops fixed  a t righ t angles to  each o ther and con nected  to  tw o  sm all 
m ultiturn  coils, know n as field coils, also a t  righ t angles to  one another. A  
th ird  coil w ith in  th e  tw o sm all coils and arranged to  ro tate , know n as a search 
coil, g ives an effect in reception sim ilar to  th a t obtain ed  b y  ro ta tin g  a loop 
aerial.
T he tw o  sm all m ultiturn  field coils and th e  search coil are m ade up  in to  a  un it 
know n as a  R adiogoniom eter.
T heoretically , m ethods (1) and (2) should be e qu ally  effective, b u t a  p ra ctical consi­
deration shows th a t  the second m ethod scores h eavily , w hen i t  com es to  app lication  on 
board ship. F o r instance, all vessels have an effect upon the perform ance o f th e  d irec­
tion  finders in stalled  in  th e m ; also, in  a ll ships there is n ea rly  a lw a ys a  p articu lar posi­
tion  a t w hich th is undesirable effect is a t  a  m inim um .
T his position is o b vio u sly  th e  correct position  a t w hich to  fix  th e  direction  finding 
aerial, b u t it  is gen era lly  found th is is u su a lly  som ew hat rem oved from  th e  p o in t a t  
w hich it  is desired to  in sta l th e  direction  finding apparatus. M ethod (2) p erm its the 
direction  finder aerial system  to  be in stalled  a t  a distan ce from  th e  direction  finding 
apparatus.
A  furth er a d va n ta ge  o f using m ethod (2) is th a t  the search coil is extre m e ly  lig h t 
to  m anipulate, a  fa ct th a t enables bearings to  be obtain ed q u ick ly . T h is is o ften  a 
m atter o f some im portance when tak in g bearings on com m ercial wireless telegrap h  tran s­
m itters, or m akin g a  lan dfall a fter being w ith ou t sights for a  num ber o f  d ays and w ire­
less bearings are tak en  on beacons a t  extrem e range w hen it  is a d visab le  to  tak e  the 
m ean o f a num ber o f observations. W ith  m ethod (2) it  is also possible to  p rovid e an 
extrem ely  efficient electrical m ethod o f correcting quadran tal deviatio n  in stead  o f using 
th e  m echanical devices or correction tables u su ally  associated w ith  m ethod (1). M ethod 
(2) is em ployed in th e  direction finding equipm ent described in th is article.
A  directional receiving system  gen erally  receives e qu ally  from  tw o  opposite directions 
so th a t  no m a tter w hether the m ethod o f determ ining direction b y  using a  p oin t where 
signals van ish , or th e  poin t o f m axim um  signal strength  is used, tw o  m inim a and tw o 
m axim a w ill be produced and the signal w ill appear to  be com ing from  tw o  directions 
180 degrees ap art. Such an arrangem ent w ill g ive  direction  b u t n ot sense. T his does
not matter so much when bearings are being taken on known points when making a 
landfall, for the general relative positions will be known, but in other circumstances it 
becomes imperative that sense be given and the ambiguity of 180 degrees removed. In 
the M a r c o n i  Direction Finder T ype 579/354 N  arrangements are provided whereby sense 
as well as direction is given.
Reference has been made to determining direction b y  noting either the point of 
maximum signal strength or the point at which signals vanish. Owing to the pecularities 
of the human ear, some difficulty exists in determining maximum signal strength and it 
has been found in practice that greater reliability in operation is obtained b y  using the 
method of making the point where signals vanish indicate the direction. The finer the 
point, the more accurate the results obtained will be. In the Direction Finder 579/354 N  
arrangements are embodied which enable this zero point to be made very fine, clear and 
sharply cut off.
D E S C R I P T I O N  O F  E Q U I P M E N T .
A E R IA L  SYSTE M .
This consists of two shielded loops at right angles to each other supported on a 
pedestal. Two standard types are available, i.e., the long pedestal type or the short 
pedestal type, as shown in the illustration at Fig. 1. It is the long pedestal type that 
is shown in the illustration.
The approximate dimensions of the standard type are :—
Height overall ............... 7 ft. 7 in.
Hoops ............................. 3 ft. 3 in. diameter.
W e ig h t ...............................  1 cw t. 3 qr. 7 lbs.
and those of the smaller type :—
H eight o v e r a ll ................. 4 ft. 7 J in.
Hoops ............................. 3 ft. 3 in. diameter.
W eight ..........................  1 cw t. 1 qr. 15 lbs.
In both the long and short pedestal types, the loops are identical. The short 
pedestal is used in certain cases where it  is undesirable to have high mountings, but 
generally the long pedestal is advised. The whole system, i.e., the loop shields, loop 
conductors and pedestal are non-magnetic and m ay be fitted on the standard compass 
platform without exercising any adverse effect upon the magnetic compass.
Pig. 2.
Outline Drawing of Marconi Direction Finding Installation, Type 579/354 N.
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T he fittin g  o f the directional aerial T y p e  354 N  is a sim ple m atter, consisting as it  
does o f m ain ly  b o ltin g th e  w hole dow n to  th e  deck on th e  centre line o f th e  ship in 
such a m anner th a t  the sm aller o f th e  tw o  loops is in line w ith  th e  fore and a ft  line 
o f th e  vessel. T he flan ge a t  th e  base o f the p edestal has a  diam eter o f 14 J in.
In  addition  to  th e  loop aerials, a  sm all v ertica l aerial is em ployed to  in troduce the 
vertica l com ponent in to  th e  received vo ltages in order th a t sense and zero clearing m ay 
be provided.
Connection betw een  th e  aerial system  and th e  apparatus is b y  m eans o f sp ecia lly  
constructed lead sheathed paper insulated cables havin g extrem ely  low  electro static  ca p a ­
c ity  per fo ot run. T h e general idea o f connection betw een  the aerials and app aratu s is 
shown a t F igure 2.
T H E  D IR E C T IO N  F IN D IN G  A P P A R A T U S .
T his p art o f th e  equipm ent is m ade up  in  tw o  un its :—
(1) T h e R adiogoniom eter, and
(2) T h e R eceiver.
T he tw o  are in stalled  close togeth er as show n in  F igure 3.
T h e  R a d i o g o n i o m e t e r .
T he R adiogoniom eter is fitted  w ith  a large open fixed  scale D  m arked off in  degrees, 
o to  359, in a  clockw ise direction, so th a t  o represents th e  ship ’s head, 90 degrees the 
starboard beam , 180 degrees th e  stern  and 270 degrees th e  port beam . A  second scale  E  
w hich is ro tatab le  is also provided. T his can  w hen desired be coupled to  th e  gyroscopic 
com pass system  v ia  th e  control F ,  so th a t  i t  a lw ays follow s the sh ip ’s head. W hen 
th is is done readings obtain ed are tru e  bearings. W hen the radiogoniom eter is n o t con­
nected to  th e  gyroscopic com pass system  th e  readings tak en  from  th e  fixed scale D  
in dicate  th e  angle in  relation  to  fore and a ft  line o f  th e  ship from  w hich th e  signals are 
com ing and are know n as R e lative  bearings.
A  double-ended poin ter B  w ith  another one a t  rig h t angles C  com pletes th e  dial 
arrangem ent. T he long p ointer in dicates direction  and the one a t  rig h t angles is used 
for sense.
T he radiogoniom eter scale is shown a t F igure 4.
T h e field coils are spaced w indings on rig id ly  constructed form ers o f non-hygroscopic 
m aterial and the search coil w hich is loosely coupled to  th e  field coils is w ound on a 
form er o f sim ilar construction  and m ounted w ith in  the field coil form er. T h e search 
coil is ro tatab le  b y  the control knob A  to  w hich are firm ly  attach ed  th e  pointers B  
and C, and is tun ed b y  m eans of the control A  on the receiver.
Provision  for th e  n ecessary adjustm en t for the correction o f q u ad ran ta l d eviatio n  is 
m ade in th e  radiogoniom eter unit.
T h e w hole un it is housed w ithin  a substan tia lly  m ade m etal case th a t  provides 
efficient screening to  th e  circuits.
A  lam p is p rovided to  illum inate the dial.
Connections betw een  the aerial and goniom eter are led  into th e  b ack  o f th e  unit 
and do n ot have to  be disconnected or disturbed w hen opening up th e  u n it for in spec­
tion  or adjustm en t.
Connection betw een  th e  goniom eter and th e  receiver is effected b y  m eans o f a  short 
screened lead  term inated a t  each end in p lug fittin gs. These plug fittin gs are inserted 
in to  appropriate sockets on th e  faces o f the goniom eter and receiver. A rran gem en ts are 
also m ade to  enable th e  goniom eter to  be m ounted above th e  receiver in  cases 
where space is restricted.
T h e  R e c e i v e r .
T he com plete receiver is accom m odated in a  robust castin g o f sea air-resisting a lloy, 
and consists o f tw o principal units m ounted one above the other.
T h e to p  un it contains in put, sense, zero sharpening and oscillator circuits. T he 
low er un it is the m ain am plifier. B o th  these units m a y  be w ithdraw n from  th e  con tain ­
ing case w ith ou t d isturbin g either th e  bonding leads betw een  them  or th e  exterio r lead  
to  the goniom eter.
T h e general appearance o f th e  receiver is as shown a t F igures 3B  and 5.
T he w ave range o f the equipm ent is from  545 kilocycles a  second (550 metres) to 
250 kilocycles a  second (1,200 m etres), and adjustm ent betw een those lim its is effected 
b y  m eans o f the controls A  and D , th e  actu al adjustm ent being shown on the frequency 
scale  D i  and th e  eyebrow  scale above control A .  This w ide w averan ge enables bearings 
to  be obtained on other vessels and coast stations em ittin g signals w ith in  the marine 
m obile w aveband and on radio beacons.
W hen it  is desired to  tak e  bearings on transm itters em ittin g continuous w ave signals 
the local oscillator is brought in to  action  and adjusted b y  m eans o f th e  calibrated  
control E .
T h e receiving circuits incorporate three stages o f tuned radio frequ en cy am plification 
(em ploying screened grid pen tode va lves), ad justed  b y  m eans o f the controls A  and D, 
a  detector stage, and tw o stages o f audio  frequen cy am plification. A n  o u tp u t transfor­
m er is used to  isolate th e  headgear telephones from  the high tension supply. A  local 
oscillator circuit is also e m b o d ied ; th is  is ad justed  b y  the control E .  T h e  circuits are 
calibrated  in m etres. Seven  M a r c o n i  v a lv e s  are em ployed as follow s :—
V a lv e  No. I. T y p e  V P 2 1 m etallised. is t  radio frequen cy.** 99 2. ”  V P 2 1 2nd ”9» 9»
3- ”  V P 2 1 3rd
99 99
4- ”  H L 2 D etector.M M
5- ”  H L 2 is t  audio frequen cy.
99 99 6. p 2 2nd
and O u tp u t stage.
” 7- ”  H L 2 L ocal oscillator.
T he whole receiver is arranged for bench m ounting and shock absorbing buffers are 
provided.
T h e radiogoniom eter and th e  receiver are efficiently  screened again st th e  pick-up of 
undesired signals and interference from  oth er electrical m achinery. W ith  regard to  the 
latter,, cases m a y  occur w here th e  m ost efficient screening fails to  elim in ate interference 
and i t  then becom es necessary to  fit  anti-induction  un its to  such circu its or m achines 
a s  m a y  be found to  be th e  source o f trouble.
P E R F O R M A N C E .
T he D irection  F ind er is designed to  ta k e  bearings on tran sm itters em ittin g con ti­
nuous w ave, in terrup ted  continuous w a v e  and spark signals w ith in  th e  frequen cy lim its 
m entioned above.
U nder norm al conditions o f d a y lig h t a  direction  finder a ccu racy  o f n ot less than  
±  1$ degrees m a y  be expected, and under good conditions a  d irection  finder accu racy 
o f ±  J degree can  be obtained.
T he s e le c tiv ity  o f the receiver is a t  least tw ice  as good as th e  stan d ard  dem anded 
b y  th e  B ritish  A dm inistration.
T he sen sitiv ity  o f th e  app aratu s is such th a t  under norm al conditions bearings 
h avin g an accu racy  as stated  above m a y  be  obtain ed  a t  ranges o f th e  order o f  150 m iles 
from  a  standard B ritish  radio beacon, and 220 m iles from  th e  higher pow ered B ritish  
radio beacons. In  practice  i t  w ill be found conditions o ften  m ake i t  possible for these 
ranges to  be considerably exceeded, on th e  other hand conditions w ill a t  tim es curtail 
these distances.
E Q U IP M E N T .
T h e norm al equipm ent for th e  direction  finder T y p e  579/354 N  com prises the follow ­
ing m ain item s :—
1. Fram e A erial.
2. R adiogoniom eter unit.
3- R eceiver com plete w ith  va lve s .
4 - Spare v a lv e s  for item  (3).
5- H igh tension  anode b a tte ry .
6. L o w  tension filam ent b a tte ry .
7- Charging board for item s (5) and (6).
8. Jun ction  boxes and su p p ly  o f special low  ca p a city  paper in su lated  cable.
9 - H eadgear telephones.
10. S u p p ly  o f cables, screws, etc.
11 . S ingle stroke b ell and push.
12. Instructions for the care and operation  o f direction finder.
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